





















































































































































Ground water in the southwest corner of the valley 1is derived
predominately from the southern Spring Mountains, with smaller amounts
derived from the Birdspring Range (figure 1). Ground water from these
sources shows the chemical influence of the clastic rocks of Permian to
Jurassic age as well as the carbonate rocks that constitute much of the
mountain block along this margin of the valley. The clastic rocks are
sandstones, conglomerates, shale, and some limestone, and also include
red beds and numerous gypsum beds (Plume, 1983, page 9). Ground water
in this part of the valley reflects an equilibrium with carbonate rocks
in the mountains and basin fill, but also contains more sulfate and
chloride than the northern ground water. The water is dominated by
calcium, magnesium, sulfate and bicarbonate. The water contains slightly
more calcium than magnesium, and somewhat more sulfate than bicarbonate.
Chloride is still a small fraction of the total concentration of anions
in the water. The higher concentrations of sulfate and chloride in the
water, in large part, are due to the mineralogy of the aquifer materials
in this area (Kauffman, 1978, page 43). Samples from wells 22 and 37 are
examples of the ground water in this corner of the valley (figure 8).

The chemistry of the water from these wells plots near the top of the
trilinear diagram in figure 15A (in the Sh-Cn quadrant).

The mountains along the southeastern and eastern borders of Las Vegas
Valley contribute little recharge; thus, the ground water in the vicinity
of these borders and beneath the lower parts of the valley floor does
not directly reflect the chemistry of the nearby mountains as strongly
as the water to the west. Instead, it tends to reflect (1) the interaction
of ground-water inflow from the major recharge areas to the northwest (and
to a lesser extent the southwest) with the mineralogy of the basin-fill
materials in the southeast, (2) the concentrating effects of ground-water
discharge by evaporation and transpiration, and (3) the mixing of limited
recharge from nearby mountains with water from the other sources. Most of
the water that flows into the southeastern and eastern parts of the valley
has passed through several tens of miles of coarse-grained carbonate sedi-
ments, and the water has been near chemical equilibrium with the carbonate
rocks for virtually the entire flowpath. When approaching the discharge
area, it is perturbed from that equilibrium by the dissolution of evaporite
minerals and by interaction with igneous-rock sediments in the basin-fill
materials in this corner of the valley. The fan and basin-fill deposits
derived from the nearby mountains are of mixed mineralogy and contribute
dissolved solids to the ground water. In addition, lake and marsh deposits
underlie the lower parts of the valley (Plume, 1984, page 9), and contain
some evaporites. The resultant addition of ions such as sulfate and calcium
leads to a pronounced degradation of water quality in the southeastern and
eastern parts of the valley. Eventually, the concentrations reach levels
that restrict further dissolution of various salts, and new equilibria are
established for some ions. For example, chloride salts such as halite
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continue to dissolve when present throughout the valley; sulfate, on the
other hand, reaches an equilibrium with calcium near Las Vegas Wash, which
should prevent further dissolution of gypsum. The ground water in the
southeastern part of the valley was reported to contain an average of about
1,000 mg/L sulfate, 200 mg/L chloride, 200 mg/L calcium, and 2,000 mg/L
dissolved solids (Malmberg, 1965, page 100). Wells 29 and 32 in the present
network yield examples of the water in this part of the valley (figure 8).
This chemistry plots in the Sh-Cn quadrant of the trilinear diagram, with
much more sulfate and chloride than bicarbonate and more sodium than in the
water farther west.

The chemistry of samples from three deep wells in the southeast part
of the valley may reflect recharge originating in the volcanic rocks of
the McCullough Range or ranges farther south. Palmer and Cherry (1985,
page 40) suggest that even in a carbonate~rich aquifer, ground water
recharged through non-carbonate rocks will not contain as much bicarbonate
and calcium as water recharged through carbonate rocks. Water from wells
38, 39, and 40 (figure 8) contains sodium in unusually high proportions
compared to the other cations, and contains low (40~140 mg/L) concentra-
tions of bicarbonate. Wells In other parts of the valley that contain
such low concentrations of bicarbonate are better explained by the effects
of dissolving evaporites, but water from the three southeastern wells
does not contain significantly larger amounts of sulfate or chloride than
surrounding bicarbonate-rich waters. Thus, this water probably derives
from the mountain ranges to the south.

Dinger (1977, page 125) has suggested that the evaporites in Las
Vegas Valley are more prevalent in the shallow zone and thus that mineral
dissolution also is most intense in the shallow zone. Some mineral
dissolution at all depths is evident, however, from the transformation
of ground-water chemistry at all depths (Malmberg, 1965, pages 100-101).
This transformation may be indicated in figure 15A by the hydrochemical
facies changes among wells 34, 35, and 33 (figure 8). These three
intermediate~depth wells, although not on a single flowpath, probably
are progressively farther along their respective flowpaths. The water
from the first two wells i1s dominated by calcium, magnesium, sulfate and
bicarbonate ions, whereas water in the third well is dominated by sodium,
magnesium, and calcium ions, with sulfate and chloride the dominant anilons.
Along this chemical evolution, there is a 10-fold increase of both sulfate
and chloride in water from the first two wells and the third, and bicarbon-
ate concentrations decrease in an eastward direction to about one-third of
the westernmost concentration. This decrease is probably the result of
the perturbation of the carbonate equilibrium caused by the large input
of sulfate and calcium, that accompanies dissolution of gypsum and other
evaporites. As these minerals dissolve, sulfate, sodium, and chloride
concentrations increase, while calcium and bicarbonate from the water
precipitate as calcite.



In the shallow zone, along with mineral dissolution, evapotranspiration
of ground water increases the concentration of chemical constituents in
discharge areas of the valley floor. This process degrades the quality and
affects the chemistry of the ground water where the water table is within
about 20-50 feet of land surface and in other areas where local recharge
can evapotransport water and dissolved solids that have been concentrated
by transpiration in the unsaturated zone down to the water table and shallow
ground water. Dinger (1977, page 48) reported that the average concentra-
tions for 35 samples of ground water from within 50 feet of land surface
were 1,569 mg/L sulfate, 311 mg/L chloride, 303 mg/L calcium, and 2,824 mg/L
dissolved solids. During this study, the average concentrations of samples
from 18 wells that tap the shallow zone where the water table was within
50 feet of land surface were 1,500 mg/L sulfate, 310 mg/L chloride, 310 mg/L
calcium, and 3,000 mg/L dissolved solids.

The chemical interactions among local recharge, upward leakage of water
from the deeper aquifers, dissolution of evaporites and other mineral-water
reactions, and the physical influence of evapotranspiration on shallow zone
are not yet adequately understood. The effects of each process on water
quality in the shallow zone requires further study. Moreover, the effect
of secondary recharge of Lake Mead water (with its poorer quality) as opposed
to locally derived water is even less adequately understood. These relations
can be determined only through much more extensive interpretive geochemical
studies including use of isotope methods, equilibrium modeling, and precise
determinations of the minerals in the shallow basin fill.

The extent to which the poor-quality water in the shallow zone--
whatever its source may be-—interacts with the deeper ground-water systems
is difficult to quantify. However, the upward vertical-flow gradients in
1982 in the southeastern corner of the valley (figure 2) and the low permea-
bility of the near-surface reservoir are likely to limit downward transport
of dissolved solids from the shallow zone there, unless the gradient is
reversed in the future. For instance, table 4 shows that much better quality
water is produced from the deeper wells of the following well pairs: Wells
17 (intermediate depth) and 18 (shallow), wells 13 (intermediate and deep)
and 14 (shallow), and wells 35 (intermediate and deep) and 36 (shallow and
intermediate).

Mixing of good-quality water with even small amounts of highly saline
water might significantly degrade quality in productive aquifers in some
areas of the valley. In the areas where flow is downward from the shallow
zone, whether through well casings or as a result of the larger scale
configuration of the flow system, mixing of poor-quality shallow water with
good-quality deeper water might be expected.
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SUMMARY

Concern over the current (1983) and future status of ground-water
quality in Las Vegas Valley has grown in recent years in response to
realizations that the intense development of the ground-water resource
and the growing use of water from Lake Mead might lead to large-scale
deterioration of the resource in the valley. Aquifer overdraft coupled
with high rates of secondary recharge from domestic and other uses could
tend to contaminate the near-surface reservoir and principal aquifers of
the valley with poor-quality water from the shallow zone.

The present study was designed to begin the processes of data
gathering and data analysis that are necessary to support quantitative
assessments of the quality and geochemistry of the ground water of
Las Vegas Valley. A monitoring network for ground-water quality was
designed and implemented in the valley between October 1981 and May 1983.
The objectives of the network were to demonstrate the types of chemical
data needed to support future analysis and to select a practical number
of representative wells that may be sampled periodically in the future.

In October 1981, ground-water samples were collected from 20 shallow
observation wells and 3 deeper wells to expand the data base of quality
of water in the shallow zone. Next, a total of 40 wells, open to various
depths and evenly distributed over the valley floor, were chosen for
sampling. Samples from as many of these wells as possible, plus other
wells in the valley, were collected at the beginning and end of the
summer of 1982. For the samples collected, determinations were made of
selected physical properties and principal chemical constituents, trace
elements, nutrients, radiochemical indicators, and total organic carbon.
In May 1983, a well in the southeastern corner of the valley was added
to the network and sampled.

The limitations of this monitoring network are considerable, and this
initial sampling program does not add greatly to the body of historical data
collected during other studies. The strength of the network implemented here
is that the wells chosen are expected to be available for repeated sampling
in the future and are expected to be representative for detecting changes
in ground-water quality conditions throughout the valley. The water—quality
network described in this report was designed, to the extent possible, to
meet three monitoring needs that no single network presently in place in
the valley is meeting:

e Uniform areal distribution of sampling sites valley-wide.

e Samples collected from all major depth zones (shallow,
intermediate, and deep).

e Repeated sampling at each site, at least once a year and
preferably twice.
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A network with these attributes 1s necessary and desirable if future
water-quality studies are to resolve developing and future water-quality
problems. If the 40 sites chosen here (or an equivalent group of sites)
can be reassessed, sampled, and augmented periodically, the time series
of data necessary for future large—-scale studies of developing ground-water
problems in the valley can be gathered.

The results of this preliminary evaluation indicate that the ground
water in the northern half of the valley generally contains 200 to 400 milli-
grams per liter dissolved solids, and is dominated by calcium, magnesium,
and bicarbonate ions, with only small amounts of sulfate anions. The inter-
mediate to deep ground water in the southern half of the valley 1s of poorer
quality, containing 700 to 1,500 milligrams per liter dissolved solids and
dominated by calcium, magnesium, sulfate, and bicarbonate ions, with more
sodium and potassium ions than in ground water in the northern part of
the area. The poorest quality ground water in the valley is generally
in the lowland parts of the valley in the first few feet beneath the water
table, where dissolved solids range from 2,000 to more than 7,000 milligrams
per liter and where calcium, magnesium, sodium, sulfate, and chloride ions
dominate. The most common water—-quality constraint on potential ground-
water use is the high salinity. The shallowest ground water and, to a
lesser extent, the deeper ground water in the southern half of the valley
are particularly likely to contain excessive concentrations of dissolved
solids.

The chemical determinations made during the implementation of the
network describe the large-scale variations in ground-water chemistry in
the various parts of the basin-fill aquifers. 1In addition, the determin-
ations suggest that the following are principal controls on ground-water
chemistry: (1) equilibria with carbonate minerals (throughout the valley);
(2) equilibria with other, less common minerals including evaporites (in the
southern half and in shallow water); (3) source areas of natural recharge
(in the southern half); and (4) secondary recharge and evapotranspiration
(in the shallow parts of the ground-water system). No large-scale contami-
nation of deep ground water was found in this short—-term study; however,
sampling of shallow wells suggests that the shallowest ground water is of
much poorer quality than the deeper water. Mixing of shallow and deeper
ground water could significantly degrade the quality in the principal
aquifers of the valley.
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TABLE 4.--Chemical and physical analyses of water from wells selected for inclusion in final network

[Analyzing agencies: 80020, U.S. Geological Survey Central Laboratory, Denver, Colo.; 32017, Las
Vegas Valley Water District, Boulder City, Nev., except for nutrient, radiochemical, and total
organic determinations, which were made at the U.S. Geological Survey Central Laboratory. All
field determinations of specific conductance, temperature, pH, bicarbonate, and carbonate were
made by Nevada staff of the U.S. Geological Survey. Abbreviations: DEG C, degrees Celsius;
FET-FLD, fixed~endpoint titration in field, MG/L, milligrams per liter; PCI/L, picocuries per
liter; UG/L, micrograms per liter; US/CM, microsiemens per centimeter; --, data not available.)

AGENCY  SPE- MAGNE- POTAS-  BICAR-
ANA- CIFIC pH, pH,  CALCIUM, SIUM, SODIUM, SIUM,  BONATE
LYZING  CON- WATER  FIELD LAB DIS- pIS-  DIS- DIS-  FET-FLD
DATE  SAMPLE  DUC-  TEMPER- (STAND- (STAND- SOLVED SOLVED SOLVED SOLVED  (MG/L
SITE OF (CODE  TANCE  ATURE ARD ARD MG/L  (MG/L  (MG/L  (MG/L  'AS

NUMBER  SAMPLE  NUMBER) (US/CM) (DEG C) UNITS) UNITS) AS CA) AS MG) AS NA) AS K)  HCO3)

1 05-17-82 32017 419 20.5 7.7 - 27 25 8.0 1.9 230
08-23-82 480020 382 21.0 7.9 7.4 40 24 8.8 1.6 210
08-23-82 32017 382 21.0 7.9 - 40 24 8.5 1.0 -

2 05-17-82 32017 407 21.5 7.5 ot 28 26 6.9 2.0 200
08-23-82 32017 375 20.5 7.8 - 39 24 7.0 2.0 200

3 05-21-82 32017 880 28.0 7.7 - 49 19 79 11 170

4 05-17-82 32017 435 22.0 7.5 - 39 26 4.7 1.4 220
08-23-82 32017 440 25.5 7.6 .- 58 26 5.0 1.0 230

5 05-20-82 32017 440 22.5 7.5 - 33 27 5.7 2.0 230

: 08-26-82 32017 430 23.5 7.8 - 50 25 6.0 2.0 230

'6 05-20-82 32017 460 24.0 7.4 - 37 27 5.4 2.6 230
08-26-82 32017 460 24.0 7.6 - 50 25 5.2 2.0 220

7 05-20-82 32017 600 25.0 7.5 - 45 34 7.7 3.7 210

. 08-26-82 32017 560 24.0 8.0 - 59 33 7.5 3.0 210

8 10-21-81 80020 670 21.0 —— 7.6 30 44 11 4.7 -
05-17-82 32017 600 23.5 7.8 - 37 42 10 4.2 290
08-23-82 32017 520 25.0 7.5 —-— .33 41 11 3.0 310

9 05-21-82 32017 460 21.0 7.5 - 32 25 6.7 1.8 220
08-27-82 ag0020 420 23.0 7.6 7.7 48 24 7.8 1.3 220
08-27-82 32017 420 23.0 7.6 —-— 49 25 7.5 1.0 -

10 10-22-81 80020 650 21.0 - 7.9 59 30 8.8 2.3 -
08-24-82 32017 525 22.5 7.6 - 63 31 8.0 2.0 280
11 05-21-82 4280020 390 24.5 7.6 7.9 46 22 6.8 1.5 220
05-21-82 32017 390 24.5 7.6 - 35 25 6.1 1.8 -
08-27-82 32017 410 25.0 7.7 - 48 24 6.3 1.0 220
12 05-20-82 32017 440 23.5 7.4 - 36 25 5.6 2.3 240
08-26-82 32017 430 23.0 7.6 - 50 24 5.6 2.0 230
13 05-21-82 32017 440 23.0 7.3 - 31 27 5.6 2.3 220
08-27-82 32017 410 23.5 7.6 —-— 47 26 6.0 2.0 210
14 10-21-81 80020 2,570 22.5 - 6.9 170 170 130 24 -
05-18-82 32017 2,140 24.0 7.0 - 180 170 120 17 470
08-23-82 32017 1,140 32.0 7.1 — 100 70 55 17 410
15 10-21-81 80020 1,190 21.0 - 7.5 97 68 26 5.1 -
05-17-82 32017 1,250 20.0 7.5 - 130 61 27 6.5 230
08-24-82 32017 1,200 20.0 7.4 - 170 85 26 4.0 440




TABLE 4.--Chemical and physical analyses of water from wells selected for inclusion

in final network--Continued

AGENCY  SPE- MAGNE~ POTAS~  BICAR-
ANA- CIFIC pH, pH, CALCIUM, SIUM, SODIUM, SIUM, BONATE

LYZING  CON- WATER  FIELD LAB DIS~ DIS-  DIS- DIS-  FET-FLD .

DATE  SAMPLE  DUC-  TEMPER- (STAND~ (STAND~ SOLVED SOLVED SOLVED SOLVED  (MG/L
SITE OF (CODE TANCE ATURE ARD ARD (MG/ L (MG/L (MG/L (MG/L AS

NUMBER  SAMPLE  NUMBER) (US/CM) (DEG C) UNITS) UNITS) AS CA) AS MG) AS NA) AS K)  HCO03)
16 05-20-82 32017 440 24.5 7.5 - 36 26 5.5 3.2 230
08-26-82 32017 445 25.0 7.6 - 51 25 5.6 2.0 230
17 05-19-82 32017 400 22.0 8.0 - 12 34 7.5 4.4 190
08-25-82 32017 420 22.0 7.6 - 28 32 7.5 3.0 200
18 08-25-82 32017 3800 24.0 6.9 — 290 290 240 43 210
19 05-18-82 32017 700 28.0 7.4 - 27 44 29 3.7 280
08-23-82 32017 763 29.0 7.5 - 54 44 34 3.0 300
20  05-21-82 32017 640 25.5 7.7 -— 12 31 78 8.9 240
08-27-82 32017 500 25.0 7.7 - 34 28 47 8.0 240
21 10-21-81 80020 3040 21.0 - 7.7 210 280 75 9.7 --
05-22-82 32017 2760 23.0 7.6 -_— 82 82 - - 160
08-25-82 32017 2630 21.5 7.7 180 280 85 12 170
22 05-18-82 32017 1240 26.5 7.4 110 56 17 3.7 '180
08-24-82 32017 1220 26.5 7.3 180 29 15 3.0 190
23 05-20-82 32017 1080 26.0 7.4 96 49 12 4.5 210
08-25-82 32017 1030 25.0 7.8 - 120 55 12 4.0 190
24 10-22-81 80020 5930 23.0 —_— 7.5 480 510 230 14 -
05-17-82 32017 5510 22.0 6.9 -- 480 430 200 50 390
08-24-82 32017 4940 23.0 6.6 - 520 460 230 48 380
25  05-19-82 32017 730 22.5 7.1 - 49 38 11 3.8 230
08-24-82 ag0020 680 23.0 7.5 7.5 72 38 13 3.2 220
08-24-82 32017 680 23.0 7.5 - 66 38 11 3.0 -
26 05-18-82 480020 Y469 23.0 7.3 7.6 48 25 7.9 2.8 200
05-18-82 32017 — 23.0 7.3 - 31 28 7.5 3.2 —
08-24-82 32017 465 23.0 7.6 — 48 27 7.4 3.0 210
27 05-19-82 32017 870 23.0 7.3 - 63 43 21 5.3 240
28 10-22-81 80020 3410 21.0 -— 7.6 350 210 180 7.4 -
05-17-82 32017 3360 25.0 7.3 - 340 200 120 8.1 180
08-23-82 32017 3300 25.0 7.3 - 310 220 210 9.0 230
29  08-25-82 32017 2630 26.5 7.4 — 280 190 91 9.0 190
30  10-20-81 80020 5620 22.0 -— 7.2 490 260 440 61 -
05-18-82 480020 5050 20.0 7.1 7.2 500 260 370 57 270
05-18-82 32017 5050 20.0 7.1 - 500 - -- - --
08-24-82 32017 4470 23.0 7.1 - 403 280 410 63 300




TABLE 4.--Chemical and physical analyses of water from wells selected for inclusion

in final network--Continued

AGENCY  SPE- MAGNE- POTAS-  BICAR-

ANA- CIFIC pH, pH, CALCIUM, SIUM, SODIUM, SIUM, BONATE

‘ LYZING CON- WATER  FIELD LAB DIS~ DIS-  DIS- DIS-  FET-FLD
DATE  SAMPLE  DUC-  TEMPER- (STAND- (STAND- SOLVED SOLVED SOLVED SOLVED  (MG/L

SITE OF (CODE TANCE  ATURE ARD ARD (MG/L (MG/L MG/L  (MG/L AS

NUMBER  SAMPLE  NUMBER) (US/CM) (DEG C) UNITS) UNITS) AS CA) AS MG) AS NA) AS K)  NCO3)
31 05-19-82 32017 9720 19.0 7.0 - 590 370 790 120 290
08-25-82 32017 7600 21.0 7.0 - 590 370 890 120 290
32 05-19-82 480020 5660 20.0 7.1 7.3 530 210 540 71 200
05-19-82 32017 5660 20.0 7.1 - 580 - - 84 -
08-25-82 32017 5150 20.5 7.6 - 410 190 500 69 200
33 10-20-81 80020 9800 25.0 - 7.5 600 420 1000 69 -
34 05-20-82 32017 1140 27.0 7.3 - ‘81 50 29 5.4 210
08-26-82 480020 2070 27.0 6.9 7.5 120 56 3 4.9 200
08-26-82 32017 2070 27.0 6.9 - 130 56 32 5.0 -
35 05-19-82 32017 1450 26.5 7.2 - 110 50 48 19 200
36 05-18-82 32017 1890 24.5 7.1 - 240 67 48 8.7 190
37 05-20-82 32017 1100 23.5 7.3 — 91 50 11 3.6 180
08-26-82 32017 2700 24.5 7.4 - 140 59 14 3.0 180
kY] 05-14-82 32017 1480 25.0 7.7 - 120 45 62 8.9 190
08-25-82 32017 1230 30.0 7.8 - 78 29 160 12 38
39 05-09-83 80020 1940 30.0 7.9 - 77 9.1 300 12 140
40  05-20-82 32017 1100 24.0 8.2 - 42 25 78 18 140
08-22-82 32017 1040 25.5 8.2 - 46 22 140 14 140
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TABLE 4.--Chemical and physical analyses of water from wells gelected for inclusion
in final network--Continued

SOLIDS, NITRO-  NITRO- PHOS-

ALKA- CHLOR- FLUOR- SILICA, RESIDUE  GEN GEN, PHORUS,

LINITY, SULFATE, IDE, 1IDE, DIS- AT 180 NITRITE, NO2+NO3,  ORTIO,

LAB DIS- pIS-  DIS- SOLVED  DEG. C, DIS- DIS- DIS-
DATE (MG/L  SOLVED  SOLVED SOLVED  (MG/L DIS-  SOLVED  SOLVED SOLVED

STTE or AS (MG/L  (MG/L  (MG/L AS SOLVED  (MG/L (MG/L MG/L,
NUMBER  SAMPLE  CACO3) AS S04) AS CL) AS F)  SI02) (MG/L)  AS N) AS N) AS P)
1 05-17-82 - 24 10 0.30 15 274 <0.020 0.26 0.080
08~23-82 189 19 4.2 .30 18 260 <.020 .54 <.010
08-23-82 - 12 5.0 .35 15 224 -— - -

2 05-17-82 - 29 6.0 .24 20 306 <.020 .51 .010
08-23-82 - 10 6.0 .36 16 212 <.020 .53 .040

3 05-21-82 - 160 52 2.8 51 497 <.020 .80 .020
4 05-17-82 - 39 6.0 .23 11 309 <.020 3.5 .020
08-23-82 23 15 .24 14 260 <.020 .39 .020

5  05-20-82 28 8.0 .18 12 231 <.020 .37 .020
08-26-82 26 6.0 .25 12 248 <.020 .38 .020

6  05-20-82 44 9.0 .26 11 269 <.020 .46 .010
08-26-82 - 64 6.0 .28 11 252 <.020 .54 .020

7 05-20-82 — 130 11 .28 13 354 <.020 .84 .020
08-26-82 - 100 7.5 .29 12 364 <.020 1.1 <.010

8 10-21-81 230 43 4.7 .80 64 321 - .11 -
05-17-82 — 41 14 .95 65 300 - - -
08-23-82 - 25 3.0 .96 92 328 <.020 .13 .040

9  05-21-82 - 30 10 .25 13 249 <.020 .36 .010
08-27-82 180 36 5.0 .20 17 340 <.020 .36 .010
08-27-82 - 21 6.0 .26 13 240° - - -

10 10-22-81 220 63 7.5 30 0 21 337 -- .60 -
08-24-82 - 34 7.0 .34 18 324 <.020 .36 .020

11 05-21-82 190 33 3.5 .20 14 223 <.020 .30 .020
05-21-82 - 27 6.0 .17 13 240 - - -
08-27-82 - 24 4.0 .31 13 240 <.020 .63 .020

12 05-20-82 — 30 9.0 .30 13 229 <.020 b .010
08-26-82 172 30 6.5 .31 12 236 <.020 a4 .010

13 05-21-82 - 36 13 .22 12 257 <.020 <40 .020
08-27-82 - 39 9.0 .28 15 236 <.020 43 <.010

14 10-21-81 470 740 170 40 49 1,820 - 7.7 —
05-18-82 - 860 140 .32 35 1,780 .030 4.2 .160
08-23-82 - 120 252 .46 26 756 .030 2.0 .630

15 10-21-81 190 250 94 .20 24 726 - 1.7 -
05-17-82 - 290 110 .20 21 680 <.020 1.7 .030
08-24-82 - 250 130 .28 17 896 <.020 2.6 .040
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TABLE 4.--Chemical and physical analyses of water from wells selected for inclusion

in final network--Continued

SOLIDS, NITRO-  NITRO- PHOS-

ALKA- CHLOR- FLUOR- SILICA, RESIDUE  GEN GEN, PHORUS ,'

LINITY, SULFATE, IDE, IDE, pIS- AT 180 NITRITE, NO2+NO3,  ORTHO,

LAB DIS- pDIS-  DIS- SOLVED  DEG. C, DIS- DIS- DIS-

DATE (MG/L  SOLVED  SOLVED SOLVED  (MG/L DIS-  SOLVED  SOLVED SOLVED

SITE OF AS (MG/L (MG/L  (MG/L AS SOLVED  (MG/L (MG/L (MG /L
NUMBER  SAMPLE  CACO3) AS SO4) AS CL) AS F) $102) (MG/L)  AS N) AS N) AS P)
16 05~20~-82 - 34 8.0  0.24 14 234 <0.020 0.42 0.020
08-26-82 - 34 4.5 31 12 260 <.020 .43 <.010

17 05-19~82 - 44 9.0 .45 21 226 .020 .33 .160
08~25-82 - 43 8.5 .52 28 248 <.020 .51 .030

18 08~25-82 - 1500 3.7 .37 64 3300 <.020 .35 .020
19 05-18-82 - 91 27 b4 29 409 <.020 2.5 .020
08-23-82 —_ 72 24 .50 27 468 <.020 3.4 .010

20 05-21-82 - 120 6.0 1.4 11 437 <.020 .60 .020
08-27-82 -— 72 9.5 1.4 3 420 <.020 71 .010

21 10~21-81 130 1200 290 .80 67 2430 - 18 -
05~22-82  -- 2100 110 72 71 - .020 18 .030
08~25-82  -- 1200 230 77 74 2360 *.020 1.9 .090

22 05-18-82  —- 410 19 .33 15 857 <.020 .62 .010
08~24-82  ~-- 340 14 .37 12 952 <.020 .58 .030

23 05-20~82 -— 340 16 32 11 769 <.020 .79 .010
08-25-82 -~ 280 11 41 11 776 <.020 .80 <.010

24 10-22-81 320 2800 480 .20 48 5160 - 14 -
05-17-82  — 2700 . 230 .25 52 5140 <.020 9.8 .020
08~24-82 - 3500 250 .37 50 5000 <.020 1.1 .030

25 05-19-82  -- 140 17 - 15 429 <.020 .93 .010
08-24-82 162 170 10 .20 16 472 <.020 .92 <.010
08~24-82 - 130 14 .30 17 440 - - -

26 05-18-82 170 61 5.1 .30 17 260 <.020 .40 .030
05~18-82 - 52 12 .34 18 - - - —
08-24-82  — 57 10 .35 14 256 <.020 .61 .010

27 05-19-82 - 220 23 .28 15 549 <.020 1.6 .010
28 10-22-81 150 1500 250 .30 15 2740 - 2.8 -
05-17-82 - 1400 210 .31 16 2710 <.020 2.8 .020
08-23-82  -- 1600 240 .33 17 3000 .040 3.7 .020

29 08~25-82 == 1400 240 .36 19 2260 <.020 4.7 .020
30 10-20-81 230 2500 370 .50 61 4730 - 5.9 -
05-18-82 230 2300 340 .50 54 4190 <.020 3.3 .030
05-18-82 - - 350 .56 62 3650 - - -—
08-24-82 - 2400 350 .59 54 4340 <.020 7.6 .010
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TABLE 4.--Chemical and physical analyses of water from wells selected for inclusion
in final network--Continued

SOLIDS,  NITRO- NITRO- PlIOS~

ALKA- CHLOR- FLUOR- SILICA, RESIDUE GEN GEN, PHORUS,

LINITY, SULFATE, IDE, IDE, DIS~- AT 180  NITRITE, NO2+NO3, ORTHO,

LAB DIS- DIS~- DIS~  SOLVED DEG. C, DIS- DIS- DIS-
DATE (MG/L SOLVED SOLVED SOLVED  (MG/L DIS- SOLVED SOLVED SOLVED

SITE OF AS (MG/L (MG/L  (MG/L AS SOLVED (MG/L (MG/L (MG/L
NUMBER  SAMPLE  CACO3) AS SO4) AS CL) AS F) §102) (MG/L) AS N) AS N) AS P)
31 05-19-82 - 2500 1500 1.7 100 7200 <0.020 4.7 0.020
08-25-82 - 2400 1500 1.5 7 6570 .020 5.4 .010

32 05-19-82 170 2000 750 1.2 58 4350 .020 7.8 .020
05-19-82 - 1800 800 .8 75 4300 -~ - -
08-25-82 -~ 1300 860 .94 9.8 3940 .020 .76 .010

33 10-20-81 49 3500 1500 .70 19 7460 - 5.6 -
34 05-20-82 - 270 87 .33 12 697 <.020 .38 .010
08-26-82 173 300 84 40 18 780 <.020 44 <.010
08-26-82 - 280 90 .51 19 800 - - -

35 05-19-82 - 360 110 7 19 1000 <.020 .50 .010
36 05-18-82 - 900 66 45 17 1410 <.020 1.3 .010
37 05-20-82 bt 310 15 .32 12 723 <.020 .79 <.010
08-26-82 - 370 13 .37 14 732 <.020 .79 .020

38 05-14-82 - 240 210 .66 21 849 <.020 1.0 .010
08-25-82 - 170 230 .69 4.0 708 <.020 <.10 .010

39 05-09-83 - 690 59 1.7 47 - - -~ -
40 05-20-82 - 230 94 .67 66 669 <.020 1.2 .010
08-22-82 - 180 110 .75 66 664 <.020 1.2 .010
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TABLE 4.--Chemical and physical analyses of water from wells selected for inclusion
in final network--Continued

CHRO- MANGA-
ARSENIC, BARIUM, BORON, CADMIUM, MIUM, COPPER, IRON, LEAD,  NESE,
DIS- DIS- DIS- DIS- DIS- DIs- DISs- DIS~- DIS-
DATE SOLVED SOLVED  SOLVED SOLVED SOLVED SOLVED  SOLVED SOLVED SOLVED
SITE OF (uG/L (u6/L  (uG/L (UG/L (UG/L (b6/L  (UG/L (u/L  (uG/L

NUMBER  SAMPLE  AS AS) AS BA) AS B) As Cp) AS CR) AS CU) AS FE) AS PB) AS MN)

1 05-17-82 1 130 250 <1 3 <25 12 <5 6
08-23-82 1 130 40 <1 <1 4 7 2 2
08-23-82 <1 <250 230 <l < <20 3 <3 <2

2 05-17-82 1 140 180 <1 2 <25 -— <5 2
08-23-82 <1 <250 230 <1 3 <20 8 11 <2

3 05-21-82 31 <50 230 <1 <2 <25 <10 < 4

4 05-17-82 .6 60 220 <1 <2 <25 <10 <5 1
08-23-82 <1 <250 230 <1 < <20 3 <3 <2

5 05~20-82 1 70 170 <1 <2 <25 <10 <5 1
08-26-82 <1 <250 240 <l <2 <20 <2 <3 <2

6 05-20-82 1 50 180 <1 <2 <25 <10 < .6
08-26-82 <1 <250 230 <l <2 <20 <2 <3 <2

7 05-20-82 5 <50 260 3 <2 <25 . 14 <5 1
08-26-82 <1 <250 260 <1 < <20 <2 <3 <2

8 10-21-81 - - - - - - - - -
05-17-82 3 90 190 <1 <2 <25 84 <5 12
08-23-82 2 <250 190 <] 3 <20 480 12 50

9 05-21-82 2 70 200 <.1 < <25 <10 <5 .6
08-27-82 2 100 40 <1 3 2 4 <1 1
08-27-82 <1 <250 230 <1 <2 <20 6 <3 <2

10 10-22-81 - - - - -_ - -~ - -
08-24-82 <1 <250 340 <1 <2 <20 28 <3 40
11 05-21-82 2 120 30 <3 <l 1 <9 <1 <3
05-21-82 2 100 190 <.1 <2 <25 <10 <5 1
08-27-82 <1 <250 230 <1 <2 <20 3 <3 <2
12 05-20-82 2 60 250 <.1 < <25 47 <5 2
08-26-82 <1 <50 180 <1 <2 <20 <2 <3 <2
13 05-21-82 .8 80 280 <.l <2 <25 <10 <5 .8
08-27-82 <1 <250 310 <1 <2 <20 22 <3 <2
14 10-21-81 - -— - - - - - - -
05-18-82 3 <50 <250 <.1 <2 <25 <10 <5 68
08-23-82 6 <250 280 <1l <2 20 640 36 180
15 10-21-81 - -_ - -_— - - - - -
05-17-82 4 <50 370 <1 <2 <25 11 <5 4
08-24-82 8 250 390 1 2 20 2500 3 80
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TABLE 4.-~Chemical and physical analyses of water from wells selected for inclusion
in final network--Continued

CHRO- MANGA-

ARSENIC, BARIUM, BORON, CADMIUM, MIUM, COPPER, IRON, LEAD, NESE,

DIS~ DIS- pIS- DIS- DIs- DIS- DIS- DIS~ DIS-
DATE SOLVED SOLVED  SOLVED SOLVED SOLVED SOLVED  SOLVED SOLVED SOLVED

SITE OF (UG/L (uc/L.  (UG/L (UG/L (UG/L (uc/L  (ue/L  (UG/L  (UG/L

NUMBER  SAMPLE  AS AS) AS BA) AS B) As ) AS CR) AS CU) AS FE) AS PB) AS MN)

16  05~20-82 2 60 210 1 <2 <25 <10 <5 14
08-26-82 <l <50 260 <1 2 <20 3 <3 <2
17 05~19-82 2 <50 200 <1 < <5 12 <5 11
08-25-82 <1 <250 190 <t < <20 7 <A 6
18 08~25-82 <1 <250 440 <1 < <20 4600 40 27
19 05-18-82 4 90 200 1 ) <25 <10 <5 2
08-23-82 1 250 290 <1 < <0 27 <3 3
20  05-21-82 15 80 260 <1 2 s <10 < 2
08~27-82 <1 250 340 1 4 <20 4 <3 <
21 10-21-81 - - - - - - - - -
05-22-82 - <50 340 1 2 <0 16 <5 12
08~25-82 3 <250 340 <1 3 <20 12 12 150
22 05-18-82 1 <50 270 <1 < <25 23 <5 5
08-24-82 <1 <50 340 <1 2 <0 9 <3 <
23 05~20-82 2 <50 260 <1 < 5 25 <5 5
08~25-82 <1 <250 270 <1 < <20 16 <3 8
24 10~-22-81 -~ - - - - - - - -
05~17-82 2 <50 600 1 ) <5 19 5 20
08-24-82 <1 <250 490 < < <0 32 5 6
25 05-19-82 2 <50 220 <1 < 25 15 <5 2
08-24-82 1 46 90 A 4 2 A 1 a
08-24-82 <l <250 230 <1 2 <20 3 <3 <2
26 05-18-82 2 62 50 3 2 1 9 < 3
05-18-82 2 60 230 <1 < 5 <10 s 1
08-24-82 1 <250 480 <1 < <20 3 <3 Q
27 05-19-82 1 50 350 <.1 < s 28 <5 7
28 10-22-81  — - - - - - - - -
05-17-82 1 <50 <250 .3 < <25 15 < 15
08-23-82 1 <50 370 <1 < <0 23 46 60
29 08-25-82 <l <50 180 < 2 <20 23 4 10
30 10-20-81  — - — - - - - - -
05-18-82 10 <100 2600 < 2 1 90 1 20
05-18-82 6 S0 <250 <1 < @5 16 <5 10
08-24-82 2 <50 580 <1 < <0 300 48 14




TABLE 4.-~Chemical and phystical analyses of water from wells selected for inclusion

in final network--Continued

CHRO- MANGA-

ARSENIC, BARIUM, BORON, CADMIUM, MIUM, COPPER, IRON, LEAD, NESE,

DIS- DIS- pIS-  DIS- DIS-  DIS- pIS-  DIS-  DIS-
DATE  SOLVED  SOLVED SOLVED SOLVED  SOLVED SOLVED  SOLVED SOLVED SOLVED

SITE OF e/L (UG/L  (UG/L  (UG/L  (UG/L (UG/L  (UG/L  (UG/L  (UG/L
NUMBER  SAMPLE AS AS)  AS BA) AS B) AS CD)  AS CR) AS CU) AS FE) AS PB) AS MN)

31 05-19-82 30 <50 <250 <0.1 <2 <25 455 <5 110
08-25-82 17 <250 630 a 7 60 1000 32 60

32 05-19-82 34 <100 1300 <1 50 2 260 <1 200
05-19~82 10 <50 <250 <.1 40 <25 460 <5 180
08-25-82 8 <250 630 <1 30 <20 1400 7 290

33 10-20-81 - -- - - - — - - -

34 05-20-82 1 <50 240 4 <2 <25 53 <5 0.6
08-26~82 1 26 140 <1 <1 2 31 1 5
08-26-82 <1 <250 310 <1 <2 <20 56 <3 11

35  05-19-82 11 <50 270 <.1 <2 <25 51 <5 7

36  05-18-82 7 <50 300 <.1 <2 <25 77 <5 5

37 05-20-82 2 <50 360 <.l <2 <25 47 <5 -
08-26-82 <1 <250 340 <1 <2 <20 69 <3 14

38 05-14~82 10 <50 330 <.1 <25 <25 49 <5 3
08-25-82 <1 <250 300 <1 <2 <20 980 <3 130

39 05-09-83 350 16 1400 <1 - <10 17 <10 35

40 05-20-82 18 <50 320 <.1 5 <25 960 <5 9
08-22-82 8 <250 320 <1 7 <20 27 <3 3
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TABLE 4.--Chemical and physical analyses of water from wells selected for inclusion
in final network--Continued
GROSS GROSS GROSS
SELE- ALPHA,  BETA, BETA,
MERCURY, NICKEL, NIUM, SILVER, ZINC, DIS~- DIS- DIS~ CARBON,
DIS- DIS~ DIS- DIS~ DIS- SOLVED SOLVED SOLVED ORGANIC
DATE SOLVED SOLVED SOLVED SOLVED SOLVED (UG/L (PCL/L (PCL/L TOTAL
SITE OF (UG/L (uc/L (UG/L (UG/L (UG/L AS AS AS SR/ (MG/L
NUMBER SAMPLE AS HG) AS NI) AS SE) AS AG) AS ZN) U-NAT) Cs-137) Y-90) AS C)
‘1 05-17-82 <1.0 <20 <0.5 <12 160 <10 <6.2 <5.9 <0.10
08-23-82 1.3 <1 1 <1 160 - - - <.10
08-23-82 -— <20 <2 <12 160 -— - - -
2 05-17-82 1.0 <20 <.5 <12 80 <10 <6.7 <6.4 <.10
08-23-82 - <20 <2 <12 120 - — -— 1.0
3 05-21-82 1.0 <20 <.5 <12 110 <19 9.1 8.8 .20
4 05-17-82 1.0 <20 <.5 <12 130 <15 <7.1 <6.8 <.10
08-23-82 - <20 <2 <12 160 - - - .30
5 05-20-82 1.0 <20 <.5 <12 10 <9.8 <5.1 <5.0 <.10
08-26-82 - <20 <2 <12 <50 - - - .30
6 05-20-82 1.0 <20 <.5 <12 10 <11 <5.6 <5.4 <.10
08-26-82 - <20 <2 <12 <50 - - -~ <.10
7 05-20-82 1.0 <20 <.5 <12 10 <11 <4.7 <4.5 <.10
08-26-82 - <20 <2 <12 <50 - - - <.10
8 10-21-81 - - - - - - - -~ -
05-17-82 1.0 <20 <.5 <12 50 <16 <9.3 <9.0 8.4
08-23-82 - <20 <2 <12 <50 - - - 13
9 05-21-82 1.0 <20 <.5 <12 10 <10 <6.6 <6.3 .60
08-27-82 W4 <1 1 <l 9 bt - - <.10
08-27-82 - <20 <2 <12 <50 -— - _— —
10 10-22-81 - -= - - - - - - -
08-24-82 - 20 <2 <12 <50 - - - .90
11 05-21-82 <.1 <1 1 <1 <12 <8.8 <6.3 <6.0 <.10
05-21-82 <1.0 <20 <.5 <12 5 - — - -—
08-27-82 - <20 <2 <12 <50 - - - <.10
12 05-20-82 <1.0 <20 <.5 <12 10 18 <7.2 <6.8 <.10
08-26-82 - <20 <2 <12 <50 - - - 1.0
13 05-21-82 <.l <20 <.5 <12 <250 <8.3 <3.4 <3.2 <.10
08-27-82 - 30 <2 <12 <50 - - - .20
14 10-21-81 - - - -- - - - - -
05-18-82 <1.0 <20 <.5 <12 40 <85 <39 <38 6.9
08-23-82 - 40 <2 <12 <50 - - - 11
15 10-21-81 - - — - — - - - -
05-17-82 1.0 <20 1 <12 20 <23 <17 <16 2.2
08-24-82 - 40 2 12 50 - - - 7.5
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TABLE 4.--Chemical and physical analyses of* water from wells selected for

in final network--Continued

inclusion

GROSS GROSS GROSS
SELE- ALPHA,  BETA, BETA,
MERCURY, NICKEL, NIUM, SILVER, ZINC, DIS- D1S- DIS- CARBON,
DIS- DIS~ DIS- DIS- D1S- SOLVED SOLVED SOLVED ORGANIC
DATE SOLVED SOLVED SOLVED SOLVED SOLVED (UG/L (PCI/L (pC1/L TOTAL
SITE OF (UG/L (UG/L (UG/L (ue/L (UG/L AS AS AS SR/ (MG/L
NUMBER SAMPLE AS 1G) AS NI) AS SE) AS AG) AS ZN) U-NAT) CS-137) Y-90) AS C)
16 05~20-82 <1.0 <20 <0.5 <12 10 <11 <6.7 <6.4 0.50
08-26-82 - <20 <2 <12 <50 - - - <.10
17 05-19-82 <1.0 <20 <.5 <12 4 <9.9 <6.4 <6.1 .60
08-25-82 - <20 <2 <12 <50 - -— - .90
18 08-25-82 - 160 <2 <12 <50 - - - 7.0
19 05-18-82 <1.0 <20 <.5 <12 80 <15 <8.2 <7.9 .10
08-23-~82 - <20 <2 <12 120 - - - .40
20 05-21-82 1.0 <20 <.5 <12 10 <16 <13 <12 <.10
08-27-82 - <20 <2 <12 <50 - - - .30
21 10-2(-81 - - - —— - - - - --
05-22-82 <1.0 - <.5 <12 —_— <55 <24 <23 13
08-25-82 - 100 <2 <12 220 - - - 20
22 05-18-82 <l.0 <20 <.5 <12 40 <32 <16 <16 <.10
08-24-82 b 40 <2 <12 80 - - - <.10
23 05-20~82 <1.0 <20 <.5 <12 20 <19 <9.2 <8.8 1.0
08-25-82 b 30 <2 <12 <50 - - - .60
24 10-22-81 - - - - - - - - -
05-17~82 1.0 <20 5 <12 220 <200 <98 <94 3.6
08-24-82 - 280 <2 <12 <50 - - - 3.6
25 05-19-82 1.0 <20 <.5 <12 10 . <l4 <6.2 <5.9 <.10
08-24-82 .6 <1 2 <1 28 - - - <.10
08-24-82 - <20 <2 <12 <50 -— - - -
26 05-18-82 <.1 <1 1 <1 12 <9.4 <5.6 <5.4 <.10
05-18-82 <l.0 <20 <.5 <12 50 - - - -
08-24-82 it <20 <2 12 <50 -- - - .30
27 05-19-82 <1.0 <20 <.5 <12 5 <20 <7.3 <6.9 1.1
28 10-22-81 - - - - -— - - -— -
05-17-82 <1.0 <2 .6 <12 20 <79 <33 <31 3.1
08-23-82 - 150 <2 <12 <50 - - - 3.7
29 08-25~82 - 110 <2 <12 90 -— - -_— .70
30 10-20-81 - - - - - —_ - - -
05-18-82 .1 1 5 <1 20 <140 <81 78 3.9
05-18-82 1.0 <20 <.5 <12 20 - - - -
08-24~82 - 200 <2 <12 <50 - - - 3.7
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TABLE 4.--Chemical and physical analyses of water from wells selected for inclusion
in final network--Continued

GROSS GROSS GROSS
SELE~ ALPHA, BETA, BETA,
MERCURY, NICKEL, NIUM, SILVER, ZINC, pIs-  DIS- DIS-  CAREON,
DIS- DIS- DIS~- DI1S~- DIS~- SOLVED SOLVED SOLVED ORGANIC
DATE SOLVED SOLVED SOLVED SOLVED SOLVED (UG/L (PCIL/L (PCI/L TOTAL
SITE OF (uc/L (UG/L (UG/L (UG/L (UG/L AS AS AS SR/ (MG/L
NUMBER SAMPLE AS HG) AS NI) AS SE) AS AG) AS ZN) U-NAT) cCS-137) Y-90) AS C)
31 05-19-82 1.0 <20 <0.5 <12 30 <230 <110 <110 5.1
08-25-82 - 7000 <2 <12 140 — — - 5.9
32 05-19-82 .2 4 7 <1 30 <110 <55 <53 2.7
05-19-82 <l.0 <20 5 <12 10 - - - ~-—
08-25-82 - 1100 <2 <12 100 - - - 2.6
33 10-20~81 - - - -— —— —-— -— - -
34 05-20~-82 1.0 <20 <.5 <12 1000 <22 <10 <9.6 <.10
08-26-82 .5 <1 3 <l 420 —_— — - .60
08-26-82 - 70 <2 12 510 -— -_— — -
35 05-19-82 1.0 <20 <.5 <12 10 <29 <13 <13 <.10
36 05-18~-82 —_— <20 <.5 <12 100 <49 <25 <24 .90
37 05-20~-82 <1.0 <20 <.5 <12 170 <20 <8.5 <8.2 —
08-26-82 - 40 <2 <12 <50 - -— - .40
38 05-14~-82 <l.0 <20 <.5 <12 20 <26 15 15 <.10
08-25-82 - 50 <2 <12 <50 <16 <11 <11 .60
39 05-09-83 - - - - 2 -— - - -
40 05-20~-82 1.0 <20 <.5 <12 180 <18 10 10 .60
08-22~-82 —— 80 <2 <12 <50 <18 11 10 —=

a2 Duplicate sample, analyzed by both laboratories.

b Laboratory measurement of specific conductance.




TABLE 5.--Chemical and physical analyses for water from other wells sampled during the study

[Analyzing agencies: 80020, U.S. Geological Survey Central Laboratory, Denver, Colo.; 32017, Las
Vegas Valley Water District, Boulder City, Nev., except for nutrient, radiochemical, and total
organic determinations, which were made at the U.S.Geological Survey Central Laboratory. All
field determinatlons of specific conductance, temperature, pH, bicarbonate, and carbonate were
made by Nevada staff of the U.S. Geological Survey. Abbreviations: DEG C, degrees Celsius;
FET-FLD, fixed-endpoint titration in field; MG/L, milligrams per liter; PCI/L, picocuries per

liter; UG/L, micrograms per liter; US/CM, microsiemens per centimeter; --, data not available.]
AGENCY SPE- MAGNE- POTAS- BICAR-
ANA- CIFIC pH, pH, CALCIUM, SIUM, SODIUM, SIUM, BONATE
LYZING CON- WATER FIELD LAB DIS- DIS- DIS- DIS- FET-FLD
DATE SAMPLE puc- TEMPER- (STAND- (STAND- SOLVED SOLVED SOLVED SOLVED (MG/L
SITE OF (CODE TANCE ATURE ARD ARD (MG/L - (MG/L (MG/L (MG/L AS ‘
NUMBER SAMPLE NUMBER) (US/CM) (DEG C) UNITS) UNITS) AS CA) AS MG) AS NA) AS K) Hnco3l)
41 10-23-81 80020 395 23.0 - 8.0 37 27 11 3.1 -
42 10-22-81 80020 465 20.0 — 8.1 35 : 26 17 4.0 =
43 10-21-81 80020 555 23.5 - 8.1 46 25 14 13 -
44 10-21-81 80020 740 22.0 - 7.5 41 49 20 3.2 -
45 10-21-81 80020 1720 21.5 - 7.0 130 120 52 9.4 -
46 10-19-81 80020 2230 22.0 ——= 7.0 130 120 85 55 -
47 08-27-82 32017 750 25.0 1.7 - 62 44 65 8 200
48 10-20-81 80020 6000 25.0 -— 7.1 © 370 320 530 28 -
49 10-19-81 80020 1750 22.0 - 7.2 130 67 120 22 -
50 10-22-81 80020 2780 21.0 - 1.9 170 140 230 14 .
51 10-19-81 80020 3320 24.5 - 7.5 420 200 130 28 -
52 05-18-82 32017 4620 22.5 7.1 - 42 170 250 78 810
53 10-20-81 80020 6480 22.0 - 7.4 610 410 340 20 -~
54 10-20-81 80020 6030 23.0 - 7.0 570 240 520 55 -
55 10-23-81 80020 108000 22.5 — 7.3 200 7500 13000 12 -
56 10-20~-81 80020 4090 19.5 bl 6.6 480 220 170 23 -
SOLIDS, NITRO- NITRO- PHOS-
ALKA- CHLO- FLUO- SILICA, RESIDUE  GEN, GEN,  PHORUS,
LINITY SULFATE RIDE, RIDE, DIS- ., AT 180 NITRITE NO2+NO3 ORTHO,
LAB DIs- DIS- DIS~ SOLVED DEG. C D1s- DIS- DIS~-
DATE (MG/L SOLVED SOLVED SOLVED (MG/L DIS- SOLVED SOLVED SOLVED
SITE OF AS (MG/L (MG/L (MG/L AS SOLVED (MG/L (MG/L (MG/L

NUMBER  SAMPLE  CACO03) AS S04) AS CL) AS F) SI102) (MG/L) AS N) AS N) AS P)

'

41 10-23-81 190 23 11 0.30 21 233 - 0.76 -
42 10-22-81 170 40 7.2 .70 24 268 - .83 -
43 10-21-81 200 48 4.9 .50 21 286 - <.09 -
44 10-21-81 250 76 10 .80 59 414 - .15 -
45 10-21-81 220 560 60 .20 25 1220 - 3.2 -
46 10-19-81 330 570 120 .20 45 1440 - 3.0 --
47 08-27-82 - 170 51 1.8 77 528 <0.020 1.6 0.020
48 10-20-81 230 2400 420 .20 30 4780 - 5.1 -
49 10-19-81 190 480 130 +40 28 1130 - .48 -
50 10-22-81 200 1000 170 40 23 2050 - <.09 -
51 10-19-81 250 1600 150 .70 48 2890 - .11 -
52 05-18-82 - 1400 300 .31 400 2460 .270 .79 2.30
53 10-20-81 150 2900 650 .70 38 5400 - 1.2 --
54 10-20-81 430 2400 650 1.1 55 4970 - 1.3 --
55 10-23-81 200 23000 23000 .00 7.0 102000 - <.09 -
56 10-20-81 210 1800 280 .60 30 3390 - 6.2 -
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TABLE 5.--Chemical and physical analyses for water from other wells sampled

during the study--Continued

CHRO~ MANGA-
ARSENIC BARIUM, BORON, CADMIUM MIUM, COPPER, IRON, LEAD,  NESE,
DIS- DIS- DIS-  DIS- DIS~  DIS- DIS-  DIS-  DIS-
DATE  SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED
SITE OF (U6/L  (UG/L (Ue/L  (UG/L  (UG/L (UG/L  (UG/L (UG/L  (UG/L
NUMBER ~ SAMPLE AS AS) AS BA) AS B) AS CD) AS CR) AS CU) AS FE) AS PB) AS MN)
4 10-23-81 - - — - — - - - -
42 10-22-81  ~— - - - - - - - -
43 10-21-81 - - - - - - - - -
44 10-21-81 - - - - - — - -
45  10-21-81 - - - - - - - - -
46  10-19-81  — - - - — - — - -
47 08-27-82 11 <250 280 <1 3 <20 23 <3 <2
48 10-20-81  —- -— - - - - -— - -
49  10-19-81 - - - - - - - - -
50  10-22-81 - - - - - - -- - -
51  10-19-81 - — - - - - - - -
52 05-18-82 2 80 <250 0.1 <2 <25 56 <5 97
53  10-20-81  — - - - - -— - - -
54  10-20-81 - - - - -— - - - -
55  10-23-81 = — - - - - - - -
56  10-20-81  ~- - - - - - - - -
GROSS  GROSS  GROSS
SELE~ ALPHA,  BETA,  BETA,
MERCURY NICKEL, NIUM, SILVER, ZINC,  DIS-  DIS- DIS-  CARBON,
DIS~ DIS- pIS-  DIS- DIS~ SOLVED SOLVED SOLVED ORGANIC
DATE  SOLVED SOLVED SOLVED SOLVED SOLVED (UG/L  (PCI/L  (PCI/L  TOTAL
SITE OF (UG/L  (UG/L  (UG/L  (UG/L  (UG/L AS AS AS SR/ (MG/L
NUMBER  SAMPLE AS HG) AS NI) AS SE) AS AG) AS 2ZN) U-NAT) C$-137) Y-90)  AS C)
41 10-23-81  ~— - - - - - -
42 10-22-81  — - - - - - - -
43 10-21-81  ~— - - - - - - -- -
4 10-21-81 - - - - - - - - -
45 10-21-81 - - - - - - - - -
4  10-19-81  ~— - - - - - - - -
47 08-27-82  — 30 <3 <12 <50 <15 8.2 7.9 0.20
48 10-20-81  -- - - - - - - - -
49 10-19-81  -- - - —_ - - - - -
50  10-22-81  — - - - -- - - - -
51  10-19-81 - - -— - - - - - -
52 05-18-82 2.0 <20 2 <12 10 <98 <46 <hh 9.7
53 10-20-81  ~— - — - - - - - -
54 10-20-81 - - - - - - - - -
55  10-23-81 - - - - ~— - - - -
56  10-20-81  — - . — - - - - -
_65_
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